Insect hemolymph clotting: evidence for interaction between the coagulation system and the prophenoloxidase activating cascade.
Here we describe a novel approach to isolate proteins involved in insect hemolymph coagulation. In order to avoid problems in purifying clot proteins after they had been crosslinked, we performed an in vitro coagulation reaction with cell-free hemolymph from the lepidopteran Galleria mellonella and used the resulting complexes to produce a specific antiserum. The antiserum reacted with a subset of hemolymph proteins as well as with granular cells, but not with other hemocyte types of Galleria. Screening expression libraries identified some positive clones, which turned out to code for some previously characterized components of immune cascades, as well as some novel candidates for clotting factors. Known components include members of both the coagulation system and the prophenol-activating cascade, lending support to the idea that both systems work together during the formation of a hemolymph clot. Novel candidates for insect clotting factors include a mucin-like protein, a glutathione-S-transferase, and a distant member of the alpha-crystallin/small heat shock protein family. Using assays measuring the activity of transglutaminase, a key enzyme in clotting reactions in both vertebrates and invertebrates, we found a partial overlap between transglutaminase substrates and proteins recognized by the antiserum against the in vitro-induced clot.